Populations of Lolium perenne carrying B chromosomes were sown at densities ranging from 5 to 100 per pot. At the end of the first year of growth the proportion of plants with B's among the survivors increased in conjunction with the increasing mortality at high sowing densities. The conclusion is that under these conditions plants with B chromosomes are at an advantage as compared with plants without B's. The advantage due to B's at high densities increased during the second and third growing season. The experiment demonstrates, also, that the response to selection varies among plants with different numbers of B's and varies, as well, with the age of the populations.
INTRODUCTION
A FIELD experiment by Williams (1970) provided the first indication that plants carrying B chromosomes in Lolium perenne were better able to survive than plants without B's in populations suffering high mortality due to environmental stress (see also Rees and Hutchinson, 1973) . One of the factors causing high mortality was a high sowing density. That B chromosomes conferred superior fitness under high-density conditions was confirmed by Hutchinson (1975) . She sowed seeds from the same population as that used by Williams in small 2-inch pots at densities of 5, 10, 25, 50, 75 and 100. The proportion of plants with B chromosomes among those surviving to maturity increased with increasing mortality at the higher densities. Because the species is perennial it was possible to continue the observations in subsequent seasons. The following is a description of the response to varying densities of plants with and without B chromosomes over 3 years, showing how the survival of plants with different numbers of B chromosomes alters with increasing age of the populations.
MATERIAL AND METHODS
The seeds used were obtained by intercrossing plants from an Algerian population of Lolium perenne carrying B's (see Cameron and Rees, 1967 Although replicates were sown the data for each year were pooled for analysis, there being no significant heterogeneity within densities within seasons.
RESULTS (i) Ivlortality
At the end of the first season 7 per cent of plants survived to flowering at a sowing density of 100, 65 per cent at a density of 5. The mortality increased over the years. In 1974 only 7, 9 and 8 plants respectively survived at densities of 100, 75 and 25, i.e. between 04 and 1.6 per cent. At lower densities the matting of plants within pots makes it impossible to assess mortality with accuracy. There is no doubt, however, that mortality in the face of diminishing nutrients and of competition was severe at all densities and intensified from year to year. (b) The distribution ofBfrequencies Table 1 shows, as we would expect from the above analysis, that the mean frequencies per plant within populations show much the same trends in relation to density and season. It increases at high and decreases at low density. When we look at the distribution of plants with 1, 2 and 3 B's we find, however, that the variation among densities and seasons is not merely a matter of selection for or against plants with or without B chromosomes. In the first place there are pronounced and progressive changes in the distributions of the different B classes with season. The changes are reflected in table 2, which gives the frequencies of the different classes, pooled over densities, for each of the three years. The distributions are significantly heterogenous. When we compare the distributions for the "extremes ", 1972 and 1974, the 2 x 2 contingency chi-square is 894, P less than <O02. It will be observed that the 1 B plants increase in proportion, those with 2 and 3 B's decrease. 19 (43) 14 (32) 11 (25) 3. In all three seasons the proportion of 2 B plants increases with increasing density. The joint regression is significant (P <0.001). While the slopes are similar the mean proportion of 2 B plants at all densities is lower in 1973 and 1974 than in 1972 (P <0.05). To say, on the basis of these observations, that there is selection for or against plants with B chromosomes under particular environmental conditions is an oversimplification. The response clearly varies among plants with different numbers of B's and varies, also, with time. (ii) The B frequency
While the effects of selection at different densities are clear enough in each of the three years, we pointed out that when the frequencies of plants with and without B chromosomes were summed over densities in each year the distributions did not differ significantly from one another and, moreover, did not differ from that of the standard, control population.
These facts are worth considering in relation to natural populations. There is good evidence that a stable equlibirium in respect of B frequency applies within natural populations in many species (e.g. Hewitt, 1973) . Within any one natural habitat there is inevitably a range and, often, a substantial variation in the range of environments whether it be in micro-climate, soil type, shelter or in a host of other factors. We suggest that one factor promoting the equilibrium is a selection for B chromosomes in a restricted part of that habitat and for individuals without B chromosomes in others, much as applies to the different densities in the present experiment.
